The current study examined whether the distribution of published research papers in the field of sport psychology followed the Lotka-Price Law of scientific productivity. All authors who had published articles in five sport psychology journals from 1970 to 2000 were considered. The impact of those authors was determined by the total number of published papers in all journals. Results provided limited support for the Lotka-Price Law; however, it appeared that the field of sport psychology was less elitist than other fields. Although these findings suggest that productivity in this field is similar to that in other fields of science, more research is needed to shed light on the role of the eminent scientist and the average researcher in the advancement of knowledge in sport psychology.
"Science is rarely advanced by what is known in current jargon as a 'breakthrough'; rather does our increasing knowledge depend on the activity of thousands of our colleagues throughout the world who add small points to what will eventually become a splendid picture." (Florey, 1968 ; as cited in Cole & Cole, 1972, p. 369) "The birth of a single great genius is more than equivalent to the birth of a hundred mediocrities." (Lombroso, 1891; as cited in Simonton, 2002, p. 42) Advancement in any field of science is the result of persistent devotion and careful attention from the scientists who make up that domain. As indicated by the quotes above, there is disagreement as to whether science advances through many scientists contributing small amounts of information, or through the larger contribution of an eminent few. According to the Ortega hypothesis (Cole & Cole, 1972) , science advances through the contributions of average scientists. The Ortega hypothesis also postulates that while breakthroughs by exceptional scientists do occur and often lead to leaps ahead in understanding, these breakthroughs are built on a pyramid of smaller discoveries by "mediocre" researchers. Without these smaller discoveries, breakthroughs would not be possible. As indicated by Cole and Cole (1972) , there are two assumptions underlying this view of science: first, that the ideas of the average researcher are visible and used by the outstanding researcher; and second, that the minor work is essential to the breakthrough.
Despite support from scientific philosophers and historians, empirical support for the Ortega hypothesis is not strong. Examinations of the advancement of scientific knowledge have typically supported the opposite notion, that a select elite drive progress in science (e.g., Cole & Cole, 1972; Dennis, 1954; Huber, 1999; Simonton, 1999) . Lotka (1926) and Price (1963) hypothesized that scientific progress follows an inverse square law. The Lotka-Price Law proposes that the number of scientists publishing n papers is proportional to 1/n 2 . This inverse square relationship suggests that for every 100 authors producing a single paper, 25 will produce two papers, 11 with three, and so forth. The Lotka-Price Law also indicates that approximately 50% of the papers published during a given period will be produced by 10% of the actively publishing scientists.
In a recent examination of the history of psychology, Simonton (2002) provided further support for the Lotka-Price position over the Ortega hypothesis. 1 However, psychology was found to be less elitist than other fields (e.g., physics, Cole & Cole, 1972) , with just over 40% of the publications being ascribed to the most prolific 10% of researchers. Compared to traditional psychology, which can trace its history back as far as the ancient Greeks (Viney, 1993) , sport psychology is a much more recent creation. 2 While a limited number of studies examining psychological aspects of sport performance were published prior to the 1920s (e.g., Tripplett, 1898), the emergence of sport psychology as a field began with Coleman Griffith and the establishment of the Athletic Research Laboratory at the University of Illinois (for a review, see Gould & Pick, 1995) . However, Landers (1995) argues that it was the establishment of university graduate programs in sport psychology in the 1970s and 1980s that led to the emergence of the field's most prestigious scholars. These findings suggest that the development of sport psychology has taken a different trajectory than traditional psychology. However, it is not clear whether the advancement of knowledge in sport psychology follows the same laws of productivity as other domains. The purpose of this study was to examine the progress of the scientific domain of sport psychology to determine whether publishing productivity in this field follows the Lotka-Price perspective.
Method
One method of measuring the impact of scientists on a field is through publication counts (Simonton, 2002) . To this end, the publication records of five sport psychology journals were examined. ined. While researchers in sport psychology often publish in journals other than those listed above, to be included in the analyses a journal had to publish the majority of its articles in the domain of sport and exercise psychology, as per Spence and Blanchard (2001) . Calculating an author's total impact was accomplished by adding the number of times their work was published in each journal. Works that went into an author's citation score included research and review articles, editorial statements, symposia, and presidential addresses. Abstracts associated with conference proceedings and book/video reviews were not counted. All publications were weighted the same. Although weighting factors have been used in the past to address multiple-authored vs. single-authored papers (Furnham & Bonnett, 1992) , these weighting factors are almost always arbitrary (Simonton, 2002) .
Results
Results of this study provided support for the Lotka-Price Law. Tables 1 and  2 present the descriptive information for each journal examined. Since the majority of researchers had published more than one paper, we created distinct terms to distinguish between examinations of the total number of authors listed in a journal's contents, which includes the multiple listings of authors with multiple published works (referred to as total authors), and the number of unique authors listed in the journal's contents (referred to as unique authors). For example, an author publishing 50 papers would count as one unique author but account for 50 of the total authors. Examination of the individual sport psychology journals indicates that JSEP and TSP had the highest percentage of unique authors with five or more papers (7.0% and 6.7%, respectively) and the lowest percentage of unique authors with single papers (71.6% and 65.8%, respectively). The other journals ranged from 2.6% to 3.6% for the percentage of unique authors with five or more papers, and 78.9% to 81.9% for the percentage of unique authors with only one published paper. Similarly, authors with five or more papers in JSEP and TSP accounted for a greater percentage of total authors listed (34.2% and 27.6%, respectively) than IJSP (13.2%), JSB (15.0%), or JASP (15.9%), whereas the percentage accounted for by authors with a single paper was lower (37.4% and 35.1% for JSEP and TSP, respectively) than for IJSP (55.1%), JSB (56.6%), and JASP (58.8%).
Using the combined data for all journals, we categorized authors into low, moderate, and high producing groups. Low producers were identified as researchers with one or two published articles. Scientists in psychology can expect to generate one or two papers from their completed dissertation research (Simonton, 2002) , and this rule was assumed to also apply for scientists in sport psychology. Additional papers come through the development and advancement of a productive research program. The level of productivity of the research program determined whether researchers were placed in either the moderate or the high producer category. Moderate producers were defined as researchers publishing three to nine articles, while high producers were researchers who published more than nine articles. Descriptive information for these three groups is presented in Table 3 .
The vast majority (83.8%) of researchers fell into the low producers group. The moderate producers comprised 13.5% and the high producers comprised 2.7%. The low producers group accounted for nearly 47% of the total authors listed in the journal, while the moderate producers accounted for 28.7%. The high producing group accounted for 24.3% of the total authors listed.
To test the Lotka-Price Law, which predicts that the top 10% of researchers should account for 50% of the published papers, we identified the top 251 unique authors. This group accounted for 2,273 of the 5,206 total authors listed, or just less than 44%. Figure 1 displays the data according to the Lotka-Price Law. Results indicate that the influence of highly prolific authors in sport psychology is less than expected by the Lotka-Price Law. 
Discussion
The notion that advancement of knowledge in science is driven by a small elite group of researchers is supported in this study. Approximately 24% of all articles published in sport psychology journals were produced by 3% of the actively publishing researchers. Moreover, the top 10% of researchers accounted for nearly 44% of all papers produced. Like psychology (Simonton, 2002) , sport psychology was found to be less elitist than other fields (e.g., physics, Cole & Cole, Number of papers published by author Number of authors publishing this many papers 1972). This may be due to an inherent difference between fields that fall under the umbrella of physical sciences, which have indicated good support for the LotkaPrice Law, and fields that fall under the umbrella of social sciences, which have been less supportive of the law.
The findings for the individual journals suggest that JSEP and TSP were more heavily dominated by the high productivity group, while IJSP, JSB, and JASP were overrepresented by authors publishing single pieces of work. While these results indicate there are differences in distribution across the five most prominent sport psychology journals, the journals remain less elitist than those in other fields of science. However, given the relative newness of the field of sport psychology as compared to fields such as biology or physics, this trend may change as the field matures.
Due to the nature of the information used in this study (i.e., author counts from peer-reviewed periodicals), a number of limitations apply. First, only peerreviewed articles from five journals were included in the citation calculations. Due to the diverse topics examined in the field of sport psychology, researchers often publish in other relevant journals such as Research Quarterly for Exercise and Sport, or Medicine and Science in Sports and Exercise (Gauvin & Spence, 1995) . Although perhaps difficult and time consuming, the inclusion of articles published in other journals, as well as books, book chapters, and technical manuals, may shed more light on this area. Examining the number of authors who contributed to the article as well as the length of the article itself may also be useful. In addition, an assumption in the current analyses is that those with the most published articles are responsible for driving progress in this field. Checking an author's citation identity or citation image (White, 2001 ) would provide further information on his or her impact by examining the relationship between the number of articles produced and how often those articles are cited.
The use of publication records alone to measure scientific impact can be problematic (Simonton, 2002) . Providing only a metric of quantity of publications ignores a potentially important aspect of scientific impact-quality of the research produced. Future investigations should examine the impact of researchers by assessing the quality as well as the quantity of research published. Moreover, there are other ways to contribute to the development of the field. Exceptional teachers and consultants are essential to this unique field. While it is justifiable to examine the role of the researcher in the advancement of a domain, other types of contributions may be at least as important. Further examination of the factors that lead to the advancement of knowledge in sport psychology is essential if we are to understand the specific roles of the eminent researcher and the average scientist.
